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(54) Title: THERMOPLASTIC MOULDING COMPOSITIONS AND POLYMER ADDITIVES 
(57) Abstract 

A polymer additive is described for addition to a thermoplastic moulding composition comprising polyethylene terephthalate or a 
copolyester thereof SO as to effect reduction of the level of acetaldehyde resulting after processing thereof, said polymer additive comprising 
a hydroxylic compound selected from aliphatic hydroxylic compounds containing at least two hydroxy groups, aliphatic-cycloaliphatic 
compounds containing at least two hydroxy groups, and cycioaliphatic hydroxilic compounds containing at least two hydroxy groups, 
uniformly distributed in a polyester-compatible organic liquid carrier. The invention further relates to the use of a hydroxylic compound 
selected from aliphatic hydroxylic compounds containing at least two hydroxy groups, aliphatic-cycloaliphatic compounds containing at 
least two hydroxy groups, and cycioaliphatic hydroxylic compounds containing at least two hydroxy groups, as an additive to a thermoplastic 
moulding composition for the reduction of the amount of acetaldehyde formed upon subjecting said moulding composition to melr processing. 
Thermoplastic moulding compositions, processes using same and preforms and bottles made therefrom are also described. Preferred 
hydroxylic compounds include triglycerin, trimethylolpropane, dipentaerythritol, tripentaerythritol, D-mannitol. D-sorbitol, and xylitoj. 
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CLAIMS : 

1. Use of a hydroxylic compound selected from aliphatic 
hydroxylic compounds , aliphatic-cycloaliphatic compounds 
and cycloaliphatic compounds containing at least two 
hydroxy groups for reducing the level of acetaldehyde 
resulting after processing of a thermoplastic moulding 
composition comprising polyethylene terephthalate or a 
copolyester thereof. 

2. Use according to claim 1, in which the hydroxylic 
compound contains from 3 to about 8 hydroxy groups . 

3. Use according to claim 1 or claim 2 in which in the 
hydroxylic compound contains a pair of hydroxy groups 
attached to respective carbon atoms which are separated 
one from another by a single carbon atom. 

4. Use according to anyone of claims 1 to 3, in which 
said hydroxylic compound is selected from triglycerin, 
trimethylolpropane, dipentaerythri tol , tripentaerythritol, 
D-mannitol, D-sorbitol, and xylitol. 

5. Use according to any one of claims 1 to 4, in which 
the hydroxylic compound is manufactured as a polymer 
additive for addition to the thermoplastic moulding 
composition. 

6. Use according to claim 5, in which said polymer 
additive comprises said hydroxylic compound uniformly 
distributed in a liquid carrier. 

7. Use according to claim 6, in which the hydroxylic 
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compound: liquid carrier weight ratio ranges from about 
0.1:1 to about 1.5:1. 



liquid carrier is a polyester-compatible organic oil-based 
vehicle . 

9. Use according to any one of claims 5 to 8, in which 
the polymer additive further comprises at least one 
polyester-compatible colorant . 

10. Use according to any one of claims 5 to 9, in which 
the polymer additive further comprises an antioxidant. 

11. Use according to claim 10, in which the antioxidant 
is a hindered phenol antioxidant. 

12. Use according to claim 11 , in which the antioxidant 
is a 4 -substituted-2 , 6 -di- tertiary butyl phenol or an oc- 
tocopherol . 

13. Use according to claim 12, in which the antioxidant 
has the formula : 



8. 



Use according to claim 6 or claim 7, in which the 



t-Bu 



t-Bu 



HO. 




CH 2 _r 



in which R is hydrogen, 



O 



— CH 2 



C 0 C 8 H 17 



O 




Amended claims 



35 



t-Bu 



or 




t-Bu 



14. Use according to claim 12, in which the antioxidant 
comprises synthetic Vitamin E. 

15- Use according to any one of claims 5 to 14, in which 
the polymer additive further comprises a phosphite 
antioxidant . 

16. Use according to claim 15, in which. the phosphite 
antioxidant has the structure: 
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in which R is 




or C lfl H 37 . 

17. Use according to any one of claims 1 to 16, in which 
the processing of the thermoplastic moulding composition 
results in the formation of bottles or bottle preforms. 

18. A thermoplastic moulding composition comprising a 
polymer component comprising polyethylene terephthalate or 
a copolyester thereof and an amount effective to cause 
reduction of the level of acetaldehyde resulting after 
processing thereof of a hydroxylic compound uniformly 
distributed therein, said hydroxylic compound containing 
from 3 to about 8 hydroxy groups and being selected from 
aliphatic hydroxylic compounds , aliphatic-cycloaliphatic 
compounds, and cycloaliphatic hydroxylic compounds and the 
amount of said hydroxylic compound ranging from about 
0.0001 % by weight up to about 2 % by weight based upon 
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the weight of the polymer component . 

19. A thermoplastic moulding composition according to 
claim 18, in which the hydroxylic compound contains a pair 

5 of hydroxy groups attached to respective carbon atoms 

which are separated one from another by a single carbon 
atom. 

20. A thermoplastic moulding composition according to 

10 claim 18 or claim 19, in which said hydroxylic compound is 
selected from triglycerin, trimethylolpropane, 
dipentaerythritol, and tripentaerythritol . 

21. A thermoplastic moulding composition according to 
15 any one of claims 18 to 20 , further comprising an 

antioxidant . 

22. A thermoplastic moulding composition according to 
claim 21 # in which the amount of antioxidant compound 

20 ranges from about 0.0001 % by weight up to about 2 % by 
weight based upon the weight of the polymer component . 

23 . A thermoplastic moulding composition according to 
claim 21 or claim 22, in which the antioxidant is a 

25 hindered phenol antioxidant. 

24. A thermoplastic moulding composition according to 
claim 23, in which the antioxidant is a 4 -substituted-2 , 6 - 
di-tertiary butyl phenol or an a-tocopherol . 

30 

25. A thermoplastic moulding composition according to 
claim 24, in which the antioxidant has the formula: 
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t-Bu 

Vi 



t-Bu 



CH 2 R 



in which R is hydrogen, 



10 



O 

II 



— CH 2 C O C a H 



e n i7 



15 



20 



CHz C O Chfe-J-C 



t-Bu 



O 

CH 2 c 0-(CH 2 ) 6 _ 0 C-(CH 2 ) 2 




OH 



t-Bu 



25 



t-Bu 



CH 2 C NH-(CH 2 ) 6 -NH C— (CH^ 



/ % 




OH 



t-Bu 



or 



30 
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26. A thermoplastic moulding composition according to 
claim 24, in which the antioxidant comprises synthetic 

5 Vitamin E. 

27. A thermoplastic moulding composition according to 
any one of claims 21 to 26, in which the antioxidant 
comprises a phosphite antioxidant. 

10 

28. A thermoplastic moulding composition according to 
claim 27, in which the phosphite antioxidant has the 
structure : 




in which R is 

20 



25 



30 




or C 1 gH37 . 
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29. A thermoplastic moulding composition according to 
any one of claims 18 to 28, further comprising a minor 
amount of a liquid carrier for said hydroxylic compound. 

5 30. A process for the production of a moulded article 
which comprises providing a thermoplastic moulding 
composition comprising polyethylene terephthalate or a 
copolyester thereof having an amount effective to cause 
reduction of the level of acetaldehyde resulting after 

10 processing thereof of a hydroxylic compound uniformly 

distributed therein, said hydroxylic compound containing 
from 3 to about 8 hydroxy groups and being selected from 
aliphatic hydroxylic compounds, aliphatic-cycloaliphat ic 
hydroxylic compounds, and cycloaliphatic hydroxylic 

15 compounds, and the amount of said hydroxylic compound 

ranging from about 0.0 0 01 % by weight up to about 2 % by 
weight based upon the weight of the polymer component, 
and subjecting said thermoplastic moulding composition to 
an injection moulding step thereby to form a moulded 

20 article . 

31. A process according to claim 30, in which the 
moulded article is a preform for use in a subsequent blow 
moulding step to form a bottle. 

25 

32. A process according to claim 30 or claim 31, in 
which the hydroxylic compound contains a pair of hydroxy 
groups attached to respective carbon atoms which are 
separated one from another by a single carbon atom. 

30 

33. A process according to any one of claims 30 to 32, 
in which said hydroxylic compound is selected from 
triglycerin, trimethylolpropane , dipehtaerythritol , and 
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tripentaerythritol . 



34. A process according to any one of claims 30 to 3 
in which the thermoplastic moulding composition furthe 
comprises an antioxidant. 

35. A process according to claim 34, in which the 
antioxidant is a hindered phenol antioxidant. 

36. A process according to claim 3 5 , in which the 
antioxidant is a 4 -substituted-2 , 6-di- tertiary butyl 
phenol or an a-tocopherol . 

37. A process according to claim 36 # in which the 
antioxidant has the formula: 




in which R is hydrogen, 

O 

ii 



' '■" CH2 C ' O """^'8^17 

o 
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t-Bu 



O 

CH 2 — c NH-fCH^s-NH- — C-(CH 2 ) 2 



or 




OH 



OH 



t-Bu 



CH 3 




OH 



t-Bu 



38. A process according to claim 36, in which the 
antioxidant comprises synthetic Vitamin E. 

39. A process according to any one of claims 34 to 
in which. the antioxidant comprises a phosphite 
antioxidant . 



40. A process according to claim 39, in which the 
phosphite antioxidant has the structure: 



R O R 



/ 




\ 

P 

/ 



P O R 



in which R is 



-t-Bu 
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5 




10 

Or C 18 H37 

41. A process according to any one of claims 3 0 to 40, 
15 in which the thermoplastic moulding composition further 

comprises at least one polyester-compatible colorant. 

42. A process according to any one of claims 3 0 to 41, 
in which the thermoplastic moulding composition further 

20 comprises a minor amount of a liquid carrier for said 
aliphatic hydroxylic compound. 

43. Moulded articles made by a process according to any 
one of claims 30 to 42. 

25 

44. Moulded articles according to claim 43, which are 
preforms for bottles. 

45. Bottles blow moulded from a preform according to 
30 claim 44 . 

46. An injection moulded bottle preform comprising a 
polymer component comprising polyethylene terephthalate or 
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a copolyester thereof and from about 0.0001% by weight up 
to about 2% by weight based upon the weight of the polymer 
component of a hydroxylic compound uniformly distributed 
therein, said hydroxylic compound containing from 3 to 
5 about 8 hydroxy groups and being selected from aliphatic 
hydroxylic compounds , aliphatic-cycloaliphatic compounds 
and cycloaliphatic compounds. 

47. An injection moulded bottle preform according to 
10 claim 4 6, in which the amount of acetaldehyde present in 
the preform is from 29 to 70% less than that in a 
comparison preform prepared under identical conditions but 
with the omission of the hydroxylic. compound. 

15 48. An injection moulded bottle preform according to 
claim 4 6 or claim 47 , in which there is incorporated a 
polyester-compatible colorant . 

20 
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1. Use of a hydroxylic compound selected from aliphatic 
hydroxylic compounds, aliphatic-cycloaliphatic compounds 
and cycloaliphatic compounds containing at least, two 
hydroxy groups for reducing the level of acetaldehyde 
resulting after processing of a thermoplastic moulding 
composition comprising polyethylene terephthalate or a 
copolyester thereof. 

2. Use according to claim l r in which the hydroxylic 
compound contains from 3 to about 8 hydroxy groups . 

3. Use according to claim 1 or claim 2 in which in the 
15 hydroxylic compound contains a pair- of hydroxy groups 

- attached to respective carbon atoms which are separated 
one from another by a single carbon atom. 

4~ Use according to anyone of claims 1 to 3, in which 
20 said hydroxylic compound is selected from triglycerin r 
K trimethylolpropane, dipentaerythritol, tripentaery thritol, 

D-mannitol, D-aorbitol r and xylitol. 

5. Use according to any one of claims 1 to 4, in which 
25 the hydroxylic compound is manufactured as a polymer 

additive for addition to the thermoplastic moulding 
composition. 

6. Use according to claim 5, in which said polyner 
30 additive comprises said hydroxylic compound uniformly 

distributed in a liquid carrier, 

7- Use according to claim 5, in which the hydroxylic 

tinted : i*6-07-2DO t Amended claims 
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compound: liquid carrier weight ratio ranges, from about 
0.1:1 to about 1.5:1. 

8. Use according to claim G or claim 7, in which the . 

5 liquid carrier is a polyester-compatible organic oil-based 
vehicle. 

9. Use according to any one of claims 5 to 8, in which 
the polymer additive further comprises at least one 

10 polyester-compatible colorant. 

10 . Use according to any one of claims 5 to 9 , in which 
the polymer additive further comprises an antioxidant. 

15 11. Use according to claim 10, in which the antioxidant 
is a hindered phenol antioxidant. 

12, Use according to' claim 11, in which the antioxidant 
is a 4-substituted-2, 6-di-tertiary butyl phenol or an a- 

20 tocopherol . 

13. Use according to claim 12, in which the antioxidant 
has the formula: 



t-Bu 




25 



t-Bu CH 2 -_r 
in which R is hydrogen, 
30 0 

ii 

— CH 2 C 0 C B H 17 



11 \ 

— r.w r. n r.M_ -4- r. 
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t-Bu 



C H 2 • — C O — (CH Z ) 6 — q c— (CH2) 2 



/ \ 




-OH 



10 



or 



15 



20 



t=@u 



o 

CH Z c NH-(CH Z ) S _NH C— (CH^ 



/ \ 




OH 



t-Du 



OH 




OH 



t-Bu 



14. Use according to claim 12, in which the antioxidant 
comprises synthetic Vitamin E. 

25 15. Use according to any one of claims 5 to 14, in which 
the polymer additive further comprises a phosphite 
antioxidant . 



30 



16. Use according to claim 15, in which the phosphite 
antioxidant has the structure: 



/ 
\ 




\ 

F 

/ 



P O R 
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in which R is 



5 



10 




15 ' 

or C 1B H 37 . 

17. Use according to any one of claims 1 to 16, in which 
20 the processing of the thermoplastic moulding compojsition 

results in the formation of bottles or bottle preforms. 

18. A thermoplastic moulding composition comprising a 
polymer component comprising polyethylene terephthalate or 

25 a copolyester thereof and an amount effective to csiuse 
reduction of the level of acetaldebyde. resulting after 
processing thereof of a hydroxylic compound uniformly 
distributed therein, said hydroxylic compound containing 
from. 3 to about 8 hydroxy groups and being selected from 

30 aliphatic hydroxylic compounds, aliphatic-cycloaliphatic 

compounds, and cycloaliphatic hydroxylic compounds and the 
amount of said hydroxylic compound ranging from about 
0.0001 % by weight up to about 2 h by weight based upon 

pnt64ii;6fp^^^ Amended claims ;j£ 
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the weight of the polymer component . 

19. A thermoplastic moulding composition according to 
claim 18, in which the hydroxylic compound contains a pair 
5 of hydroxy groups attached to respective carbon acoias 
which are separated one from another by a single carbon 
atom. 

' 20. A thermoplastic moulding composition according to 

10 claim 18 or claim 19, in which said hydroxylic compound is 
selected from triglycerin, trimethylolpropane, 
dipentaerythritol, and tripentaerythritol . 

21. A thermoplastic moulding composition according to 
15 any one of claims 18 to 20, further comprising an 

antioxidant. 

22. A thermoplastic moulding composition according to 
claim 21, in which the amount of antioxidant compound 

20 ranges from about 0.0 0 01 % by weight up to about 2 % by 
weight based upon the weight of the polymer component. 

23 . A thermoplastic moulding composition according to 
claim 21 or claim 22, in which the antioxidant is ci 
25 hindered phenol antioxidant. 

24. A thermoplastic moulding composition according to 
claim 23, in which the antioxidant is a 4 -substituted- 2, 6- 
di-tertiary butyl phenol or an a-tocopherol . 

30 

25. A thermoplastic moulding composition according to 
claim 24, in which the antioxidant has the formula: 

^i\(^^'(^r20G^ Amended claims 6 
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t-Bu 




t-Bu 

or 
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26. A thermoplastic moulding composition according t 
claim 24, in which the antioxidant comprisea synthetic 

5 Vitamin E. 

27. A thermoplastic moulding composition according t 
any one of claims 21 to 26 , in which the antioxidant 
comprises a phosphite antioxidant. 

10 

28. A thermoplastic moulding composition according t< 
claim 27, in which the phosphite antioxidant has the 
structure : 




in which R is 



( . 




or C 1B H 37 . 
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29. A thermoplastic moulding composition according to 
any one of claims 18 to 28 , further comprising a minor 
amount of a liquid carrier for said hydroxylic compound. 

5 3 0 . A process for the production of a moulded article 
which comprises providing a thermoplastic moulding 
composition comprising polyethylene terephthalate or a 
copolyester thereof having an amount effective to cause 
( reduction of the level of acetaldehyde resulting after 

10 processing thereof of a hydroxylic compound uniformly 

distributed therein , said hydroxylic compound containing . 
from 3 to about S hydroxy groups and being selected from 
aliphatic hydroxylic compounds, aliphatic-cycloaliphatic 
hydroxylic compounds, and cycloaliphatic hydroxylic 

15 . compounds, and the amount of said hydroxylic compound 

ranging from about 0.0 001 % by weight up to about 2 % by 
weight based upon the weight of the polymer component, 
and subjecting said thermoplastic moulding composition to 
an Injection moulding step thereby to form a moulded 

20 article. 

31. a process according to claim 30, in which the 
moulded article is a preform for use in a subsequent blow 
moulding step to form a bottle. 

25 

32. A process according to claim 30 or claim 31, in 
which the hydroxylic compound contains a pair of hydroxy 
groups attached to respective carbon atoms which are 
separated one from another by a single carbon atom. 

30 

33^ a process according to any one of claims 30 to 32, 
in which said hydroxylic compound is selected from 
triglycerin, trimethylolpropane, dipentaerythritol , and 

5 rint^ : feO^-26of. Amended claims ;9 



; 10;P7t2Q0;.1 0d927469.7(i8^64r2p0d)^-. GBpO/01646(2&04-2000) CU^&^^ 



( 



41 

tripentaezythritol . 

34. A proceeB according to any one of claims 3 0 to 33, 
in which the thermoplastic moulding composition farther 

5 comprises an antioxidant. 

35. A process according to claim 34 r in which the 
antioxidant is a hindered phenol antioxidant. 

10 36. A process according to claim 35, in which the 
antioxidant is a 4-substituted-2 , 6-di-tertiary butyl 
phenol or an cx-tocopherol. 

37- A process according to claim 36, in which the 
15 antioxidant has the formula: 

t-Bu 

HO 



25 




20 t-BiT v CH 2 — r 

in which R is hydrogen. 



0 

ii 

— CH 2 C 0 C 8 H 17 

O 

— CH 2 C 0 Chfe-f-C 



30 t-Bu 
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t-Bu 



■ CH 2 c NH-(CH 2 ) B -NH C— (CH2) 2 



-OH 



10 or 



15 




t«Bu 



OH 



t-Bu 
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38. A process according to claim 36 , in which the 
antioxidant comprises synthetic vitamin E. 

39. A process according to any one of claims 34 to 38, 
in which the antioxidant comprises a phosphite 
antioxidant. 



25 



30 



40. A process according to claim 39, in which the 
phosphite antioxidant has the structure: 



R o — -p 




p o — R 



in which R is 



-t-Bu 
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5 




10 

or C 1Q H 27 . 

41. A process according to any one of claims 3 0 to 4 0 , 
15 in which the thermoplastic moulding composition further 

comprises at least one polyester- compatible colorant . 

42. A process according to any one of claims 3 0 to 41, 
in which* the thermoplastic moulding composition further 

20 comprises a minor amount of a liquid carrier for said 
aliphatic hydroxylic compound. 

43. Moulded articles made by a process according to any 
one of claims 3 0 to 42, 

25 

44. Moulded articles according to claim 43, which are 
preforms for bottles. 

45. Bottles blow moulded from a preform according to 
30 claim 44. 



4 G . An injection moulded bottle preform comprising a 
polymer component comprising polyethylene terephthalate or 
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a copolyester thereof and from about 0.0001% by weight up 
to about 2% by weight based upon the weight of the polymer 
component of a hydroxylic compound uniformly distributed 
therein, said hydroxylic compound containing fronn 3 to 
5 about 8 hydroxy groups and being selected from aliphatic 
hydroxylic compounds , aliphatic-cycloaliphatic compounds 
and cycloaliphatic compounds. 

( 47, An injection moulded bottle preform according to 

10 claim 46, in which the amount of acetaldehyde present in 
the preform is from 29 to 70% less than that in a 
comparison preform prepared under identical conditions but 
with the omission of the hydroxylic compound. 

15 48, An injection moulded bottle preform according to 
claim 4 6 or claim 47 r in which there is incorporated a 
polyester-compatible colorant. 

20 ™- 
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